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Standout 
Protection 


for Your Potatoes! 


Widely used in potato-growing areas from 


coast to coast, these General Chemical spray 


materials have a reputation for standout field 


performance against “bugs” and blights! 


AGRI-MYCIN7 100 For seed piece treatment, for Soft Rot and Black leg. 


DDT EM-2 and DDT EM-3 


Emulsifiable Concentrates containing 2 and 3 pounds 
of DDT per gallon 


GENICOP’* SPRAY POWDER 


25% DDT-72% Basic Copper Sulfate 


**530"’ SPRAYCOP” 
53% Neutral Copper Fungicide 


**340”’ SPRAYCOP 
34% Neutral Copper Fungicide 
with spreader-adbesive 


'Tredemark of Chas, Pfizer & Co., Brooklyn, N. Y. 


FOR ALL COMMON POTATO IN- 
SECTS—Mix easily. One gallon of 
EM-2 makes up to 400 gals. of 
spray. (One gallon of EM-3 makes 
up to 600 gallons.) May be used 
with copper fungicides such as 
“530” Spraycop. 


EXCELLENT COMBINED PROTEC- 


TION against insects and diseases. 
Has exceptionally high potency. 
Especially made for better cover- 
age, higher “kill”. 


FOR BLIGHT CONTROL — Micron- 
particle; easy-to-use . . . no pre- 
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lent covering and wetting qualities. 
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PARATHION Emuisifiable Concentrates hopper, flea beetle. 


PEM 250 and Parathion EM-4 
(25% and 46% Parathion respectively) 
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25% Wettable Powder safest insecticides to handle. 
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50% Wettable Powder and EM 1'2 Emulsifiable Beetle and Flea Beetle. 
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A PRE-HARVEST SPRAY to control 
MALEIC HYRAZIDE MH-40 in 
40% SODIUM ARSENITE FOR PRE-HARVEST DEFOLIATION 
of potato vines. Makes harvesting 
SOLUTION easier. 
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PREMERGE 
helps potato yields go up... 


costs go down! 


= crop from Premerge-treated soil! Elimination of 
weed competition got crop off toa good start . . . boosted yield. 


Keeps weeds and grass down... reduces need for 
early cultivation .. . helps prevent compacted soil 


A bigger, cleaner crop is assured the day you apply Premerge® to your 
potatoes. Now you can begin the season with weeds under control, even in 
wet weather when it is tough to get at them with cultivation. Experience 
shows that a single application of Premerge just before the potato seedlings 
emerge will do the work of two cultivations. Just spray it on the soil with 
your regular potato spraying equipment. Potatoes come up—weeds and 
grasses stay down during the critical early weeks of potato growth. 


Lse Premerge on your potato acreage this year to keep cultivating costs 
down and help prevent compacted soil. Crops grow better in soil not 
“packed” by early-season cultivations—young plants are not disturbed, 
Your Dow dealer will be glad to give you all the facts and fill your 
requirements for Premerge. Ask for literature. THE DOW CHEMICAL 
company, Agricultural Chemical Sales Department, Midland, Michigan. 
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FORECASTING LATE BLIGHT OF POTATO 
IN NORTHERN MAINE! 


A. Hyre,? AND REINER BONDE® 


The first potato late blight spray warning service in the United 
States was initiated in Aroostook County, Maine, in 1931 (1). Through 
this service the growers received timely information regarding the preva- 
lence of late blight in the county. The value of the service was shown 
by the fact that the voluntary enrollment increased from 81 in 1931 
to 3,006 in 1934 and 3,046 in 1936 (2). Its value might be still further 
increased if reliable forecasts of outbreaks of late blight could be included. 
There seems to be a distinct possibility of such forecasts being feasible 
in view of the recent progress made along this line (6). 

The purpose of the present paper is to report the possibility of 
forecasting late blight of potato for northern Maine. 


MetTHuops 


The methods used are the same as those described recently by the 
senior author (6), and so will not be given in detail here. 

Precipitation and temperature data were obtained from U. 5. 
Weather Bureau Climatological Data for Houlton and Presque Isle, 


Maine. When data were missing from either place, those for Van Buren 
were substituted. 

The starting date of the blight forecasting season was determined 
by plotting precipitation and temperature for five non, or very light, 
blight years (1906, 1919, 1921, 1923, and 1933), and for 18 severe-blight 
years (1902, 1903, 1907, 1909, 1917, 1920, 1927, 1928, 1930, 1931, 
1932, 1936, 1938, 1941, 1945, 1947, 1950, and 1951). “Moving” 7-day 
total precipitation and “7-day average temperature” were used. 

After the starting date was determined, forecasts were developed 
from cumulated precipitation and from moving 7 and 10-day total 
precipitation, all combined with moving 7-day average temperatures. 

For the cumulated rainfall method the “critical line’ (3) was 
placed, by inspection, midway between the cumulated lines for the 
non-blight and severe-blight years previously listed. The “critical” cumu- 
lated rainfall was 11.25 inches for the forecasting period of June 2 
September 15, inclusive. 

The average 7, and 10-day, total rainfall, used to determine if 
rainfall was favorable for blight in the moving precipitation methods, 
were 0.73, and 1.05 inches, respectively. They were derived from Clima- 
tological Data average total rainfall for the period of June 2 - September 
15, inclusive, of 11.09 inches. 

For comparison, the Connecticut 10-day average rainfall, 1.21] 
inches. (6) was used to develop forecasts by the 10-day moving 
1 Accepted for publication October 6, 1954. 
2Pathologist, U. S. Department of Agriculture, Agricultural Research Service, Uni 


versity of Delaware, Newark, Del 
Plant Pathologist, Maine Agricultural Experiment Station, Orono, Maine 
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precipitation method. This comparison was made to help establish the 
most reliable 10-day rainfall figure to use in forecasting blight. 

\ critical temperature of 77°F. was used throughout this study 
when developing forecasts. 

RESULTS 

First to be determined was the date of starting the late blight 
forecasts. The period of planting potatoes in Aroostook County, Maine, 
usually is from approximately May 10 to June 10 (5). The earliest 
date that late blight has been reported under natural conditions is 
June 2. It was found on two of three “dump piles” on that date in 1946 
(4). It has been found in the field as early as late June. These facts 
suggest that forecasts should start in early June. However, the technique 
of Cook (3) was used to determine the exact starting date. 

The results of plotting 7-day moving precipitation and temperature 
data for blight and non-blight years are shown in figure 1. By approxi- 
mately June 8 the rainfall for the blight years is appreciably more than 
that for the non-blight years. Since the rainfall plotted on that date 
represents the total rainfall for 7 days, the conditions favoring blight 
are considered to have started about June 2. Temperature was considered 
not to be limiting blight development at any time for either group of 
years, as it remained below 75° F. (6). 

The forecast period was terminated September 15 since the average 
frost date is about September 12. (5). 


COMPARISON OF MOVING, AND CUMULATED, PRECIPITATION 
Metuops ror ForECASTING BLIGHT 


Forecasts were developed for Aroostook County, Maine, for the 
years 1902-1953, inclusive, by the moving 7-, and 10-day, and the 
cuntylated precipitation methods. A summary of rainfall and temperature 
in felation to the importance of late blight, with data on blight forecasts 
after 10 consecutive favorable days using a 10-day rainfall of 1.05 inches, 
is given in figure 2. The accuracy of predictions made by the different 
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— NONBLIGHT YEARS 
~- BLIGHT YEARS 


TEMPERATURE 


N 
RAIN-INCHES 


JUNE JULY 


Picure 1,—Comparison of the rainfall and temperature in Aroostook County, Maine, 
for 5 non-blight and 18 severe-blight years. Each point on the rainfall lines represents 
the total raintall for the 7-day period ending that day, and each point on the temperature 
lines represents the average of the mean temperature of the days during the 7-day 
period. 
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RECORD 
JUNE JULY avuGusT SEPT | OATE OF FIRST 

YEAR! 16 26 6 16 26 is 25 4 FORECAST REPORT) CLASS 
SEVERE 
7-25 SEVERE 
7-6 SLIGHT 
SLIGHT 
NOWE 
7-58 SEVERE 
6-17 SLIGHT 
6-26 SEVERE 
7-14 SLIGHT 
6-27 SLIGHT 
SLIGHT 
7-23 MODERATE 
6-26 MODERATE) 
7-18 SLIGHT 
SLIGHT 
6-2) SEVERE 
7-3 MODERATE 
SLIGHT 
7-3 SEVERE 
7-29 NONE 
6-2! SLIGHT 
SLIGHT 
7-27 |<@-3 SLIGHT 
7-7 MODERATE 


6-25 MODERATE 
7-22 7-29) SEVERE 


7-9 SEVERE 
7-9 SLIGHT 
6-27 | suu SEVERE 
6-2! 7-3 | SEVERE 
7-11 SEVERE 
6-26 NONE 

6-23 | JULY © SLIGHT 
6-2! SLIGHT 
6-26 SEVERE 
© MODERATE 
6-29 |Vi-7 | SEVERE 
SLIGHT 
6-23 7-6 | SLIGHT 
7-23 | SEVERE 


6-26 7-5 PODERATE 
6-23 | SEVERE 
6-26 7-6 SLIGHT 
6-29 7-4 | SEVERE 
T-t2 6-26) SLIGHT 


6-2! SEVERE 
6-22 MODERATE 
7-3 SLIGHT 
6-2! SEVERE 
7-16 SEVERE 

SLIGHT 
7-17 SLIGHT 


(_] NEITHER FavonaBic 
Figure 2.—Summary of the temperature and rainfall for Houlton and Presque Isle, in 
relation to the importance of late blight of potato in northern Maine. Late blight was 
forecast after both temperature and rainfall w re favorable for the disease for 10 


consecutive days. 
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methods is given in figure 3. To be counted accurate a prediction of 
blight must have preceded the first reported occurrence of blight. 

The greatest accuracy of forecasts, 92 per cent, occurred with either 
a requirement of 8 or 10 consecutive favorable days derived from 10-day 
rainfall equalling or exceeding the 10-day mean of 1.05 inches, or 8 
consecutive favorable days using a 10-day mean of 1.21 inches. Con- 
siderable less accuracy occurred with a requirement of 12 consecutive 
favorable days before blight was forecast. Also, less accurate were the 
7-day moving, and the cumulated rainfall methods for predicting blight. 


PREDICTIONS BASED ON 7-DAY TEMPERATURE AND: 


CUMULATED RAIN 7-DAY RAIN 10-DAY RAIN 


a MEAN LOSIN. 
a 
sof 
a 
' 
os. 
3 

6 10 12 6 10 12 6 10 12 


CONSECUTIVE DAYS FAVORABLE FOR BLIGHT 


Ficure 3.—Summary of the accuracy of northern Maine late-blight forecasts for the 
period 1902-53. 


Of greatest concern is the accurate forecasting of epiphytotics of 
blight. From table 1 it is seen that the moving 10-day rainfall method, 
using a 10-day rainfall of 1.05 inches, forewarned all occurrences of 
moderate or severe blight when either 8 or 10 consecutive favorable 
days were required for a blight prediction. Predictions of slight and 
no blight by this method were 84 per cent correct. 

Accuracy decreased with 10 consecutive favorable days required when 
the 10-day rainfall criterion was 1.21 inches. 

With the 7-day moving and cumulated precipitation methods, not 
only were the overall predictions less accurate but those of moderate 
and severe blight years, also, were less accurate. Cumulated precipitation 
on a weekly basis was too inaccurate to be used for forecasting blight 
in several mid-western states (7,8,9). 
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Taste 1.—Accuracy of northern Maine late blight forecasts developed 
from different combinations of temperature and rainfall data. 


Percentage Accuracy 

of Blight Forecasts 

Presence Moderate | Slight 
(10-day Moving Precipitation ) and and and 

Absence Severe Absence 

(52 Yrs.) (27 Yrs.) (25 Yrs.) 


Temperature and Rainfall Combination 


Temperature : 7-day mean = 77° F. 
Consecutive favorable days = 8 
Rainfall 
10-day total S 1.05 inches* 
10-day total = 1.21 inches* 
7-day total S 7-day mean (0.73 in.) 
Cumulated daily amount = cumulated 
daily “critical” amount 


Temperature : 7-day mean = 77° F. 
Consecutive favorable days = 10 
Rainfall 
10-day total S 1.05 inches* 
10-day total S 1.21 inches* 
7-day total S 7-day mean (0.73 in.) 
Cumulated daily amount S cumulated 
daily “critical” amount 


*1.05 inches = 10-day mean for northern Maine 
1.21 inches = 10-day mean for Connecticut 


The period of time required for blight to appear after being forecast 
is of considerable interest. This period should be of sufficient length 
to allow protectant fungicides to be applied in case the foliage is 
unprotected. And yet the period, seemingly, should not be unduly long 
if it is a true cause and effect relationship. 

Unfortunately, the date when blight was first reported in northern 
Maine is available for less than 25 per cent of the years. However, when 
known, the number of days after being forecast that blight was first 
reported were: 8, 7, 12, 10, 14, 5, 13, 16, 9, 50, 10, 5, and 47 (Figure 2) 
Excluding the two high numbers* the average is 9.9 days. This should 
be sufficient time to protect the plants, even though delayed by wet 
grounds. 


4The high numbers of 50 and 47 were for the years 1943 and 1946, respectively. In 

1943 blight was severe but it was first reported following a period of 18 consecutive 
favorable days in late July and early August. The first favorable period of 10 days 
occurred from June 13-22. Blight was not reported following this period, nor a 
second 10-day period in early July, but some must have been present since inoculum 
was available to start an epiphytotic in August. In 1946 only a slight amount of 
blight was present. It was not reported following a 10-day favorable period ending 
July 12. It must have been present as a source of inoculum, however, since it was 
reported 4 days after the beginning of the only other favorable period which started 
on August 24. In 1924 blight was present on the experimental plots at Presque Isle 
before September 3. The date it was first observed in the county is unknown. 
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DISCUSSION 


The method reported here for forecasting late blight has not actually 
been tried in northern Maine. That would seem to be the next logical 
step. 

In actual use the method might well develop greater accuracy than 
indicated here. In the present study all cases of moderate or severe 
blight would have been forecast. The four misses occurred when (a) 
blight was predicted for three years and was not reported, and (b) 
when a slight amount occurred one year when not forecast. In this study 
blight always was forecast after 10 consecutive days favorable for it. 
In actual practice, however, a mandatory forecast of blight would not 
always follow after 10 consecutive favorable days — it would depend 
upon the weather at the time and on the immediate weather forecast. 
If the weather had turned unfavorable, or if the immediate forecast 
was for weather unfavorable for blight, the disease might not be forecast. 
Thus appearance of the disease might not be forecast during some years 
when one, or more, blight-favorable periods occur, 

Severe blight can be expected when favorable periods occur rather 
early in the season and rather frequently. The early favorable periods 
tend to result in the establishment of blight, and thus inoculum; and, 
frequent favorable periods allow the disease to become severe. In the 
present study the number of blight favorable periods of 10 consecutive 
days or more were 3.4 per year when blight was severe and 1.7 when 
blight was slight. The difference of 1.7 is significant at the 1 per cent 
level by Analysis of Variance since a difference of 0.63 is required for 
that significance. The length of the favorable periods, as well as their 
frequency, also, is important. 


SUMMARY 


Late blight of potato could have been successfully forecast for northern 
Maine if such predictions had been based on an analysis of rainfall and 
temperature data by means of “moving” graphs. 

Predictions based on 10-day moving precipitation, and 7-day moving 
temperature, data would have been 92 per cent accurate. The moderate 
and severe blight years would have been predicted with 100 per cent 
accuracy. slight and non-blight years would have been predicted 
with 84 per cent accuracy. 

Predictions based on 7-day moving precipitation, or cumulated pre- 
cipitation, data would have been less accurate. 
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THE EFFECT OF PERIODICAL POTATO TOP REMOVAL 
ON YIELDS! 


K. C. Westover? 


The bulk of the commercial potato crop in West Virginia is produced 
on general farms where it is usually of secondary importance. Under these 
conditions, the diversity of crops grown, complicates management problems, 
increasing the need for first-hand information of local application. Two 
problems with respect to the potato crop, often arise. Frequently, as the 
summer advances, the requirements of developing crops conflict, thereby 
necessitating an unbiased, economical division of effort and expense 
between them. If the grower knows the relative expense involved and 
has a fairly accurate knowledge of the normal development of the crops 
over the season, he can more efficiently decide when strict care is imperative, 
and which of the crops should receive the most attention. Again, well- 
founded information concerning the length of time normally required 
to produce the crop would afford a basis for its advantageous disposal, 
yet allow for choice of succeeding crops with assurance of the establishment 
of a winter cover. 

With this in mind, these studies, in progress from 1945 to 1951 
inclusive, were intended primarily (1, 2) to gain information of the develop- 
ment of the potato crop over the growing season with particular regard 
to the probable effects of lax or incomplete cultural practices and (2) 
to ascertain the time required “to make the crop.” 

When this work was started little information having direct bearing 
on these points was found. However, in 1946 (1, 2) and 1948 (3) work 
of this nature to study the feasibility of marketing immature potatoes 
was reported in the official publication of the New Jersey State Potato 
Association. During the period from 1944 through 1947 four 30-foot rows 
from each of the commercial plantings of Katahdins near Freehold, 
New Jersey, were harvested at weekly intervals beginning in early July 
or August, depending on the season, and continuing through August. 
At each harvest time eleven plants were selected at random and _ the 
proportion of living to dead leaves was noted to serve as a partial basis 
for estimating the production capacity of the plants at the time. In 
general, it was found that the crop was not made until mid-August and 
that it usually was more profitable to market mature potatoes. 

Terman and his associates (4) at the Maine Experiment Station in 
1951 reported average yield increases of 60 bushels per week of Katahdin 
potatoes between July 7 and September 12. Also that tubers left in the 
ground for two weeks after the tops had been removed skinned less 
when harvested and differed very little in specific gravity regardless of 
the time in the season that the plants were defoliated. 


1 Accepted for publication September 20, 1954. 
Published with the approval of the Director of the West Virginia Agricultural 
Experiment Station as Scientific Paper No. 490. 

2Horticulturalist, West Virginia Agricultural Experiment Station, Morgantown, W. 
Va. 
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MATERIALS AND METHODS 


The trials here reported were carried on in the intermediate altitude 
of the State at the Reedsville Experiment Farm of the West Virginia 
Agricultural Experiment Station (1700 feet ). Karly (Certified Cobblers) 
potatoes were used in 4 of the trials and late (Certified Rurals and 
Sebagos) in 5. All 9 of the plantings were made on deep, well-drained 
soils in good tilth and, with the exception of the experimental treatments, 
recommended production methods were diligently practiced. The plantings 
comprised 5 blocks or replicates each of nine 3-row plots 50 feet 
in length except in 1947 when there were only 4 replicates in the plantings. 

When the plants were in early blossom, those of the middle row 
of a single randomized plot in each block or replicate were defoliated or 
topped at intervals varying from 7 to 11 days until 8 sets of plots 
were treated. The remaining replicate served as a control. In the early 
trials, the tubers from the treated plots were allowed to remain in the soil 
10 to 14 days after defoliation before they were harvested. However, 
in the later trials the tubers of the treated plots remained in the ground 
until harvest in the fall. 

The plot yields were sized in accordance with government standards 
and the data subjected to analysis of variance. 

Since adequate weather information in the immediate vicinity of 
the trials was unavailable, the rainfall totals for the time intervals cited 
in these studies are from the records of the government recording station 
at Brandonville, West Virginia, about 15 miles distant, at the same 
altitude, and so located as to be subject to the same general weather 
conditions as prevail at the experiment farm. 


1945 Triar 


The 1945 trial was planted on April 28 with Rurals. The treatments 
began on July 9, 72 days after the planting was made, and continued at 
8-day intervals until September 4. By the middle of August the vines 
had fallen and were showing age together with some hopper burn. The 
entire planting was harvested October 6. 

Table 1 summarizes the results from this trial and shows the yield 
increases of No. 1's to have averaged about 47 bushels per acre per 
interval for the period between July 9 and August 10, with no significant 
yield increases after August 26 at which time the planting was 120 
days old. About 88 per cent of the marketable crop was made in 104 days. 


1947 TrIALs 


Cobblers and Rurals were used and the topping treatment of both 
varieties began at the same time, on July 15. The Cobbler plants were 
then somewhat past full bloom and starting to spread and the Rurals 
were in early bloom. As given in table 2, the treatment intervals varied 
from 7 days in the early to 11 days in the latter part of the treatment 
period, 

The results from this trial (Table 2) show that the interval increases 
in yields of No. 1's until August 5 95 days from the date of planting 
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Paste 1. Differences in yield from Rural potato plants defoliated at 
intervals during the 1945 growing season. 


Interval 


ad Age of | between sushels per Acre Off Interval 
T reat- Planting | Treat- Grade Rainfall 
ment ments 
Dates No. I's Interval Total 
Days Devs Pex Difference Per cent Inches 
April 28 Planted 
July 9 72 62.0 114.3 45.8 12.48 
17 x0) x 135.6 73.6 180.4 248 1.52 
25 KS x 182.5 46.9 217.6 16.1 1.62 
Aug. 2 96 x 255.1 72.6 289.7 11.9 2.76 
10 104 x 302.2 47.1 333.1 93 1.26 
18 112 x 3108 8.6 346.6 10.3 0.33 
% 120 8 343.8 33.0 374.3 8.1 3.19 
Sept. 4 128 8 334.0 98 364.7 &.4 1.16 
Oct. 6 159 31 345.9 11.9 373.2 7.3 7.09 


LSD 5 per cent 12.1 6.2 
1 per cent 


Taste 2.—Differences in yields from Cobbler potato plants defoliated 
at intervals during the 1947 growing season. 


; | Age of are rval Bushels per Acre Off Interval 
lreat- Planting Grade Rainfall 
ment lreatments 
Dates —— | —— | No!'s | | Tot! | 
Davs Days Difference Per cent | Inches 
May 2....| Planted 
July 15 74 150.5 217.2 30.1 13.83 
22 81 7 265.0 114.5 321.7 17.6 2.56 
29 88. 7 307.5 42.5 350.5 12.3 1.09 
Aug. 5 95 7 386.4 78.9 442.1 12.6 1.25 
12 102 7 381.2 —§5,2 434.4 12.2 0.34 
22 111 9 349.6 —31.6 390.0 10.4 1.09 
Sept. 1 121 10 398.9 49.3 457.6 12.8 2.16 
11 131 10 376.1 —22.8 424.8 11.5 0.58 
340.3 ll. 1.99 


5 per cent 


1 per cent 


are significant. The average interval increase was 78.6 bushels per acre. 
The results from the Rural planting are summarized in table 3 and 
show the interval increases in the yields of No. 1's, with the possible 
exception of that between August 5 and 12, to be definitely significant 
until August 22 111 days after the trial was planted. The average 
interval increase in yield was 90.8 bushels per acre and at least 95 
per cent of the crop was made in 111 days. 
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Taste 3.—Differences in yield from Rural potato plants defoliated at 
intervals during the 1947 growing season. 


— Interval 
Treat- between 
Planting 
ment lreatments 
Dates 


Bushels per Acre Of Interval 
Grade’ | Rainfall 


Interval 
Days Davs Difference 


Total Per cent | Inches 


Planted 
74 k 114.9 
81 206.9 
297.3 
95 374.4 
102 414.7 
111 529.6 
121 557.6 
131 498.5 
142 483.6 


May 
July 


byte 


Aug. 


- 


Sept. 


LSD 5 per cent 3. 24.0 
1 per cent 3. 44.6 


1948, 1950, anp 1951 TrIALs 


Trials with both Cobblers and Sebagos were conducted during the 
1948, 1950, and 1951 seasons. The same plot arrangement and general 
procedure were used as in previous years except that in mid-September 
after treatments had been completed, the tops of the entire plantings were 
killed and the yields taken in early October. Both varieties were planted 
at the same time each season but defoliation of the Sebagos started a 
week later. 

In view of the narrow spread over the 3 years between the planting 
and procedure dates during the respective seasons the data from the 3 
trials of each variety have been combined for the purpose of over-all 
analysis. 

The results of the Cobbler trials are given in table 4. 

The plants of the first set of plots were defoliated on July 14, 64 
days after the trials were planted, and the treatments were continued at 
weekly intervals through August. Table 4 shows the average vield 
increase in No. l’s to have been 73.6 bushels per acre each week until 
August 11, 93 days after the planting was made. Subsequent yields were 
less and can probably be attributed to the tubers drying out in the ground 
in the late season. 

Treatments in the Sebago trials over the three-year period began 
about July 21, approximately 71 days after the trials were planted, and 
continued at weekly intervals until the second week of September 

The results from these trials, given in table 5, show the weekly yield 
increases of No. 1's until September 1 114 days after the planting 
date to be significant in all instances. The average increase was 40.9 
bushels per acre and at least 89 per cent of the crop was made during 
this time. 
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Differences in average yields from Cobbler potato plants 


defoliated at weekly intervals during the 1948, 1950, and 1951 seasons. 


Interval 
between 
Treatments 


Average 
Ag ol 
Planting 


Average 
of 7 reat- 
ment 
Dates 


Days Days 


May Planted 


July 


Aug. 


NNNNNNNNSN 


w 


5 per cent 
1 per cent 


Taste 5.—Differences in 


Average | Interval 
Average Age of between 
of Treat- Planting Treatment 
ment 
Dates Days Days 


May 


Planted 
July 7 


Aug. 


Sept. 


SIS 


tN 


Oct. 


e 
2 per cent 
per cent 


No. I's 


average 


sushels per Acre 


Interval 
Differences 


46.0 
63.3 


Total 


117.9 
215.3 
281.5 
245.1 
397.0 
385.0 
388.5 
380.4 
420.2 


26.1 
36.0 


Off 
Grade 


Per cent 


Interval 
Rainfall 


Inches 


50.3 
41.6 
18.7 
24.1 
10.9 
13.4 
14.9 
13.3 
20.0 


14.49 
1.56 
1.27 
0.93 
0.51 
0.31 
1.02 
5.00 


yields from Sebago potato plants 
defoliated at weekly intervals during the 1948, 1950, and 1951 seasons. 


Bushels per Acre 


Interval 
Differences 


Total 


Off 


Grade 


Per cent Inches 


ty 


bo 
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Interval 
Rainfall 


DiscUSSION AND CONCLUSIONS 


During the course of these studies, the plantings were made as early 
as judged conducive to rapid plant emergence. Strict care was taken 
to provide for uninterrupted normal plant development. In all instances 
a substantial part of the Cobbler foliage was alive but rapidly aging 
in mid-August. An estimated one-third of the foliage of the late varieties 
remained in mid-September. 

An inspection of the yield data from these trials shows the greatest 
interval increases of No. 1's to have occurred during blossom time and in 
the early summer immediately following. The interval yield increases of 


= 
(14 64 58.6 
28 78 228.8 78.5 
85 | 286.0 57.2 
1] 93 353.9 67.9 
18 100 333.4 —20.5 
a 25 107 | 330.6 —28 
Sept. 1 114 329.7 —).9 
Jet. 2 146 336.1 64 | 
Py 
i rs 28 78 89.5 43.6 136.3 3 1.27 
85 127.2 37.7 170.1 2 0.93 
3 epee 11 93 185.0 57.8 232.2 2 0.51 
al 18 100 221.2 36.2 262.7 1 0.31 
25 107 250.8 29.6 298.5 l 0.60 
114 291.0 40.2 335.2 1.02 
121 310.7 19.7 353.9 12. 1.32 
mm 2.) 14% 327.1 17.0 712 | 368 
= LSD 26.5 61 
360.5 36.0 
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the Cobblers were greater than with the late varieties, but for a shorter 
part of the season. 

No significant increases in yields of Cobbler No. 1’s occurred after 
the plantings were 95 days old. In the case of the late varieties, no 
significant increases occurred later than 120 days after the plantings 
were made. In most instances, 90 per cent or more of the crop was made 
in a shorter time. 

It is of interest to note — relevant to the above that the rainfall 
distribution for the 1945 and 1947 seasons was closely comparable, there 
being a week or so without rain in mid-August. During the 1948, 1950, 
and 1951 seasons rainfall was relatively low for the entire month of 
August. Despite this difference, the number of days between the date of 
planting and that at which yield increases ceased to be significant were 
about the same for both the early and the late varieties. This would seem 
to indicate that under the prevailing conditions, differences in rainfall 
over the season, if not critical, exerted more influence on the rate of increase 
in yield than on the time required to produce the crop. 

It would appear from these studies that ultimate yields depend greatly 
on efficient care of the crop for at least 95 days in the case of Cobblers 
and 120 days after planting with respect to the late varieties. Whether 
it is prudent to cure and harvest before or after this time is dependent 
on existing conditions of management and market. 
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THE 


VARIATION IN REDUCING SUGAR CONTENT IN 
DIFFERENT VARIETIES OF POTATOES' 


E. Watapa R. KuNKEL? 


Potatoes that are stored at temperatures below 40° F tend to 
accumulate sugars, which impart a sweet taste when eaten and which 
cause an off-color and off-flavor when cooked or processed. 

\t least two major approaches to eliminate the problem seem possible, 
(1) the prevention of a build-up of sugars and (2) the elimination of the 
sugars after they have accumulated. Considerable work has been done to 
eliminate reducing sugars after they have accumulated such as the use 
of conditioning temperatures after storing (14), (17), (18), (19), and 
the leaching of the soluble sugars from the tissue by various chemical or 
water baths prior to processing, (11), (13). Considerable study has also 
heen directed toward the prevention of the accumulation of reducing 
sugars, by the application of sprout-inhibiting chemicals, along with a 
storage temperature higher than 1s normally considered to be the sprouting 
temperature for potatoes, (10), (16). A number of workers (2). (3), 
(4), (5), (6), (7), (9), (12, (19) have studied the variations in reducing 
sugar content occurring in different commercially important varieties of 
potatoes, but as far as the authors have been able to ascertain no one 
has attempted a survey of the differences in reducing sugar content which 
eccur in unnamed seedlings which are used in every potato breeding 
and testing program. 

Because of the importance of high reducing sugar in potatoes to the 
wanufacturer of potato products, it seemed worth while to determine the 
var ation in reducing sugar content which might exist between commercial 
potato varieties and unnamed seedling varieties in an effort to find parent 
material which could be used in a potato breeding program des'gned to 
develop a variety which would not accumulate excessive amounts of 
reducing sugars while in storage. 


Metuops AND MATERIALS* 


Fifty-four varieties of potatoes which were grown at the U.S. Potato 
xoermment Station at Greeley, Colorado were used in this experiment.* 
These were stored for 4 weeks following harvest at 50 and 60° F before 
the experiment was begun. 

Fach variety was randomly divided into 3 lots and so apportioned 
that 20 tubers from each variety were available with which to estimate 
the amount of relucing sugar present at each testing date. The sugar 
analysis was made at the beginning of the experiment, after 14 weeks 
storage at 33° F; after 13 weeks storage at 38 to 41° F; and after 
conditioning for 3 weeks at 60 to 65° F, following each storage period. 


! Accepted for publication October 28, 1954 

Contributed by the Horticultural Section, Colorado Agricultural Experiment Station, 
Fort Collins, Colo. Published with the approval of the Director of the Colorado 
Agricultural Experiment Station as Scientific Series Paper No. 438. 

“Graduate Research Assistant and Horticulturist, respectively ; Colorado Agricultural 
Experiment Station, Fort Collins, Colo 

*Numbered seedlings were called varieties and all varieties were supplied through the 
courtesy of W. C. Edmundson, Senior Horticulturist, U.S.D.A., Greeley, Colo. 
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Therefore, the reducing sugar content of each variety was determined at 
5 different storage periods. 

The 20 tubers of each testing period were divided into 2 lots of ten 
tubers each to obtain an estimate of the adequacy of the sample. A 'ginch 
thick slice was cut transversely through the center of the tuber and the 
10 slices were cut into approximately ' inch cubes. Fifty grams of the 
fresh tissue were ground in a Waring Blender with 240 milliliters of 80 
per cent ethyl alcohol containing a trace of calcium carbonate. These 
samples were then stored at about 40° F until analyzed. A 25-gram 
sample was dried to constant weight at 60° C to estimate the percentage 
dry matter. 

Two methods of sugar assay were used, the Hassid ferricyanide 
method which was followed per se (8) and a modification of the pier 
acid method given by Williman ef al (15). The picric acid procedure was 
to add one milliliter of filtered sugar aleohol extract to a test tube 
containing six milliliters of saturated picric acid and three milliliters ot 
20 per cent sodium carbonate. This mixture was shaken, the tubes were 
lightly stoppered with aluminum foil covered corks and then boiled for 
25 minutes. 


The results were read with a Cenco No. 440 photelometer, using a 
Cenco No. 87309—C red filter. 

The results obtained by these modifications conformed to the Beer 
lambert law and were almost identical with those obtained by the Hassid 
Method when reagent grade glucose was the source of sugat 

The use of the red filter decreased the sensitivity of the photelometer 


at the lower sugar concentrations but greatly increased the range The 
necessity of evaporating the alcohol was eliminated, thus greatly simplifying 
and speeding up an analysis and making the method applicable to rapid 
routine work where small differences in sugar content are of minor 
importance, 

All reagents were of C.P. or reagent grade. 

The data were analyzed by analysis of variance after the percentages 
were converted to degrees of an angle. This was thought advisable because 
of the low value of some of the percentages and the relative range between 
the percentage values. 


RESULTS 


Figure 1 gives the comparison between the two methods of sugar 
analysis. The values given for each testing period and for each method 
of analysis are the means for all the varieties used in the experiment 
Following harvest, the picric acid method gave higher reducing sugat 
readings than the ferricyanide method, after storage for 13 weeks at 38 
to 41° F and after conditioning at 60 to 65° F for 3 weeks following this 
storage period the two methods gave similar results (with a few varieties, 
the relative positions of the two methods reversed). After 14 weeks 
storage at 33°F, the ferricyanide methods gave considerably higher 
reducing sugar readings than the picric acid method. This was also the 
case after conditioning following storage at the cold temperature It can 
also be seen that the average reducing sugar content increased greatly 
during the cold storage period and that it was decreased appreciably by 
conditioning for 3 weeks at 60 to 65° F. 


# 
™ 
3 
Te 


AMERICAN POTATO JOURNAL 


[Vol. 32 


15.0 SS 
HASSID'S FEARICYANIDE RO 
SS METHOD 
14.0 
13.0 PICRIC ACID SS 
| COLORIMETRIC Q 
12.90 
11.0 SSS 
WN 
10.0 SS 
SS 
9-0 SS 
~ \ 
8.0 
7.0 N 
6.015 SA 
Ss N 
AN 
N 
SS 
WX NS N 
1.09) WSs 
DY 
0.0 SS 
APT ER AFTER AFTER COMMON APTER AFTER COLD 
HARVEST COMMON STORAGE AND COLD STORAGE AND 
STORAGE CONDITIONING STORAGE CONDITIONING 
Figure 1.—A comparison between two methods reducing sugar assay. 


Figures 2 and 3 give the mean variation in reducing sugar content 
by varieties for the test periods. The data are those obtained by the 
ferricyanide method and are presented as degrees of an angle so that the 
L.. S. D. values can be applied directly. Figure 2 represents the data for 
those varieties which were represented in all the 5 test periods, and figure 
3 represents the data for those varieties which were tested only prior to 
storage, after cold storage and after conditioning following cold storage. 
It can readily be seen that there are large mean differences in reducing 
sugar content between different varieties of potatoes. 

The response of the individual varieties to the different storage 
conditions is shown in figure 4. 

At digging time, the varieties were put into storage for four weeks 
at 50-60° F and were then tested for reducing sugars. This was essentially 
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Ficure 2.—Mean difference in reducing sugar content between different varieties 
of potatoes when subjected to five different storage conditions 


a conditioning period, therefore the data for “prior to storage” im figure 
4 do not necessarily represent the amount of reducing sugars present at 
digging time. 

It can be seen that there was a difference between varieties in the 
amount of reducing sugar present prior to the storage tests, and that the 
amount of reducing sugar accumulation in cold storage varied extensively 
between the different varieties. For example: 13 varieties contained more 
than 20 per cent of their dry matter as reducing sugar, whereas 4 varieties 
contained less than 6 per cent of their dry matter as reducing sugar when 
stored at 33° F for 14 weeks. Some varieties, notably Kennebec, B-199-13 
and N 209-43-1 accumulated a large amount of reducing sugar, but 
apparently had the ability to readily reconvert it back to starch. Other 
varieties 10218, B 920-12, 10454, and B 991-3 accumulated fair amounts 
of sugar but were not able to reconvert it to starch upon conditioning as 
readily as the aforementioned varieties. 

The data for the individual varieties obtained after storage at 38 to 
41° F for 13 weeks and also after conditioning followmg common storage 
have been omitted, since the trends were similar, but not identical, to 
those obtained for cold storage. The differences were primarily in magnitude 
of change. 

A study of figures 2, 3 and 4 indicate that a general statement 
pertaining to the effect of storage temperature on the reducing sugar content 
of potatoes, as shown in figures 2 and 3, though generally true, may not 
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Ficure 3.—Mean differences in reducing sugar content between different varieties 
of potatoes when subjected to three different storage treatments. 


he completely informative as indicated by figure 4. The interaction between 
varieties and storage temperature was very highly significant. 

The relationship between the percentage dry weight and the percentage 
reducing sugar was calculated using the arc sine transformation of the data 
and the results are shown in table 1. 
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8361.2 
62067-18 
N225- 
8439 

9947 
10135 
N38-42-3 
4700 
N 31-42-1 
63620 
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5244 
KATAHDIN ao 
10455 
6962-9 

R BURBANK 
PAWNEE 
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< N2)3-43-2 

10236 

974! 

B926-9 
N213-43-3 
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N204-431 
N25-42-2 
6362 b 
WASECA 
8381 

DE SOTA 
WHITE CLOUD 
N21743-1 
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8962.3 
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N209-43-1 
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Ficure 4.—The effect of storage treatment on the reducing sugar content of potato 
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The relationship between dry weight and reducing sugar in 
potato tubers as influenced by storage temperature. 


“T” required for 
Storage Treatment Odds of 99:1 


Prior to storage test : 4.788 
13 weeks at 38-41°F 6.B84 
13 weeks at 38-41°F and 

3 weeks at 60-65°F > 6,509 
14 weeks at 33°F 6.771 
14 weeks at 33°F and 

3 weeks at 60-65°F JA. 8.605 


It can be seen that at each storage treatment ,the correlation between 
percentage reducing sugars and percentage dry matter at 60° C was very 
highly significant, and that the relationship was somewhat lower prior to 
the storage treatments and after 14 weeks storage at 33° F. The varietal 
means for the 3 storage treatments (postharvest, cold storage and condi- 
toning after cold storage) were computed and the linear regression line 
calculated. This was thought justifiable because specific gravity measure- 
ments are generally made when convenient and not according to storage 
histories. The results are shown in figure 5. The slope of the regression line 
was highly significant. The formula for the regression line was y = 69.105 

2.015 x. 


PERCENT DRY WEIGHT 
2.0 44 7.6 1,7 16.6 22.1 28.1 


6 10 12 14 16 18 20 22 24 26 28 30 32 34 
PERCENT DRY WT. AS ANGLES 


Ficure 5.—The relationship between reducing sugar content and percentage dry matter 
when dried at 60° C. 
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This indicates that the present practice of breeding potato varieties 
for high, dry matter content is in general simultaneously breeding varieties 
which tend to be low in reducing sugar content and which will result in 
varieties better adapted to chipping and processing, but the approach ts 
general and not specific for the development of varieties which will 
accumulate only relatively small amounts of reducing sugar. 


DISCUSSION 


The wide variation in reducing sugar content between potato 
varieties, makes it seem worthwhile to include in a_ potato breeding 
program, the selection of those varieties which accumulate only a small 
amount of reducing sugar in cold storage. By making adequate crosses, 
a study of the inheritance of reducing sugar vontent in potatoes could be 
made. This would involve a study of quantitative inheritance which 1s 
very difficult. An improvement program should also include a consideration 
of the non-reducing sugar and amino acid content along with yield, quality 
and disease resistance. The purpose of the inclusion of the former two 
into the experiment would seem worthwhile because sucrose mmparts a 
sweet taste to potatoes, and amino acids combine with reducing sugar to 
form the dark undesirable color which often occurs in the process of making 
potato chips and french fries. If a potato variety could be developed which 
had a low amino acid content or which did not accumulate appreciable 
amounts of reducing sugar, even if stored near 32° F, much of the expense 
to processors would be eliminated. 

It would appear reasonable, since dry matter and reducing sugar 
content are inversely correlated, that such a variety would possess two 
factors vitally important to the processing of potatoes—yield of processed 
product and quality. Should the testing for reducing sugar become a part 
of a potato breeding program, it would be necessary to have a test which 
was both quick and reasonably accurate. The picric acid test, would be 
such a test even though the two methods of sugar assay differ appreé iably 
when used on potatoes following storage at 33° F. An intensive study to 
establish the causal factors for the differences between the two methods 
when used on potatoes after having been stored at low temperatures might 
be informative 

A twenty tuber random sample is apparently the minimum number 
of tubers necessary to obtain a reliable estimate of the reducing sugar 
content. On the average, two samples of 10 tubers each differed by about 
20 per cent when the reducing sugar content was low 


SuMMARY AND CONCLUSIONS 


The effect of storage temperatures on the reducing sugar content in 
fifty-four varieties of potaotes was studied by two methods of chemical 
assay. The dry matter content at 60° C was also studied in relation to the 
reducing sugar content. 

1. As shown by other workers, it was found that reducing sugars 
accumulate in tubers stored at temperatures near and below 40° F. but 
that the amount of accumulation is greater at the lower temperature 

2. Varieties differ greatly in the amount of reducing sugar 


accumulated while in storage, and it also appears that they differ greatly 
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in ability to change reducing sugar back to starch after it has accumulated. 


3. Percentage reducing sugar and percentage dry matter at 60° C are 


significantly but inversely correlated. 


+. The two methods of sugar assay gave similar results at the lower 


sugar concentrations preceding cold storage but differed appreciably at the 


higher concentrations following cold storage. 
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THE EFFECT OF GAMMA IRRADI ATION ON STORAGE LIFE 
OF POTATOES' 
R Sawyer AND S. L. 


The sprouting of potatoes im storage Is a particularly bad problem 
on Long Island for two reasons. First, a large percentage of the crop has 
passed its rest period by harvest time. Secondly, the mild autumns have 
little beneficial cooling effect in potato storages until late November. 
Therefore. much work is being done to find a satisfactory sprout inhibitor 
for our conditions. Sparrow and Christenson of Brookhaven National 
Laboratory (1) observed that certain radiation dosages gave excellent 
sprout control with potatoes stored at 40 F. for as long as 15 months. 
For this reason, we wished to find out if the same effect would be observed 
at other storage temperatures. 


MATERIALS AND MetTHops 

In October 1953 Green Mountain tubers were irradiated at Brook 
haven National Laboratory (3) with gamma rays of Cobalt® and then 
stored at three storage temperatures at the Long Island Vegetable Research 
Farm. All irradiated tubers were in the field 48 hours and the different 
dosages were obtained by varying the distance from the source. The tubers 
were turned 180° at the end of 24 hours of exposure The dosages used 
were 1250, 5000, 10,000, 20,000 and 40,000 roentgens of gamma radiation. 
Tubers from these dosages and a check were stored at 40° F., 50° F., and 


70° F. Two samples of 12 tubers each from each dosage were stored at 
each of the different storage temperatures. 


RESULTS AND DiscUSSION 

Regardless of the storage temperature, sprouting was inhibited by 
10,000 roentgens. Following is a chart. giving the length of sprouts im 
inches on April 27, 1954, after six months of storage. 

After nine months of s‘orage at 70° F.. dosages of 10,000 roentgens 
and higher, entirely intubited sprouting of tubers. These tubers were 
still very sound considering the fact they had been in a room where the 
relative humidity averaged from 30 to 40 per cent 


Tapie 1.—Average length of sprouts im in hes on irradiated tubers afte 
6 months storage at three temperatures 


Temperature 1250 5000 10,000 20.000 40,000 Check 


None None None 


| ” ” 
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Figures 1 and 2 show the check treatment and tubers treated with 
the different dosages after 6 months of storage at 70° F. 

Figure 3 shows the check treatment and tubers treated with 10,000 
roentgens after 9 months of storage at a temperature of 70° F. 


Ficure 1.—Check treatment and tubers treated with 1250, 5000, and 10,000 roentgens 
of gamma radiation after 6 months storage at 70° F. 


re 2.—Check treatment and tubers treated with 10,000, 20,000 and 40,000 roentgens 
of gamma radiation after 6 months of storage at 70 
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Figure 4 shows the check treatment and tubers from the three lowest 
dosages after 9 months storage at 40° F. 


Ficure 3.—Check treatment and tubers treated with 10,000 roentgens of gamma racdia- 
tion after 9 months storage at 70° F 


Figure 4.—Check treatment and tubers treated with 1250, 5000, and 10,000 roentgens 
of gamma radiation after 9 months storage at 40 IF 


SuMMARY 


Gamma irradiation of tubers with 10,000 roentgens and higher gave 
complete control with tubers stored at 70° F. for ten months at which 
time storage rots caused this part of the experiment to be terminated 
Tubers stored at 40° F. and 50° F. follow the same pattern as those 
tubers stored at 70° F., however, as would be expected the tubers in the 
check treatments and low dosage treatments have not sprouted as fast nor 
to the extent that similar treatments have at 70° F. Regardless of the 
storage temperature used, irradiation of tubers with 10,000 roentgens and 
higher has completely controlled sprouting. 


LITERATURE CITED 
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THE EFFECT OF MALEIC HYDRAZIDE AND 24-D ON 
REDUCING SUGARS AND SUCROSE 
OF RED MceCLURE POTATOES! 


Merte G. Payne anv Jess L. Fuvts? 


Previous studies at this station have shown the effects of various 
growth-regulating chemicals on Red McClure potatoes. This report is 
concerned with a continuation of the general plan to study the effect of 
growth-regulating chemicals on the composition and metabolism of potatoes. 

The purpose of the present paper is to report changes in the reducing 
sugars and sucrose in Red McClure potato tubers, due to treatment with 
2,4-D, maleic hydrazide, and combinations of the two, during the 1953 
season at Center, Colorado. 


INTRODUCTION AND LITERATURE REVIEW 


The effect of maleic hydrazide and 2,4-D, used as plant sprays, on 
the reducing sugars and sucrose content of plants, has been studied by 
several workers. Plants investigated include potatoes, sugar beets, maize, 
and sugar cane (1, 2, 5, 6, 8, 12, 13). The effect of these chemicals on 
the reducing sugar content of potatoes is important when tubers are used 
for chipping or dehydrating. In both cases the level of reducing sugars 
present is an important factor in non-enzymatic browning which takes 
place during frying or cooking. Patton (11) showed it was the presence 
of free amino acids and reducing sugars that caused discoloration of potato 
chips during frying, and not reducing sugars alone. 

Kennedy and Smith (6) found no effects of maleic hydrazide on 
reducing sugars, yield, or color of chips when representative samples of 
seven potato varieties were sprayed with maleic hydrazide at three rates 
and three dates of application during one season. 

Highlands, Licciardello, and Cunningham (5) also found that treat- 
ment of Kennebec and Katahdin potatoes with maleic hydrazide produced 
no significant reduction in accumulation of reducing sugars, chip color, 
or appearance. 

Paterson (9) reported that reducing sugars of maleic hydrazide- 
treated plants in tests during 1950 were lower than corresponding controls ; 
results in 1951 (9) showed no differences. Salunke, Wittwer, Wheeler and 
Dexter (14) showed that maleic hydrazide-treated Irish Cobbler potatoes 
produced lighter colored chips than controls presumably because of 
decreased reducing sugar content. 


‘Accepted for publication December 16, 1954 
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Paterson, Wittwer, Weller, and Sell (10) in 1952 reported that both 
reducing and non-reducing sugars were lower in maleic hydrazide-treated 
potatoes stored at 7.2° C. as evidenced by lighter colored potato chips 
than were non-treated, 


MetTHops 


The Red McClure potatoes used were grown at the San Luis Valley 
ranch Station near Center, Colorado, in 1953. 

The plot design was a randomized block which included nine treatments 
and five replications. These plots were three rows wide and 100 feet 
long. The rows were 36 inches apart. All plants in each plot were treated 
and the middle row harvested for samples. The first four treatments were 
sprayed early, on July 23, 1953, as follows: 

1. Maleic hydrazide (MH-40)* at 7 pounds per acre or 3 pounds 
active ingredients. 

Alkanolamine salts (ethanol and isopropyl series) of 2,4-dichloro- 

phenoxyacetic acid* at 42 pound per acre, acid equivalent. 

Maleic hydrazide (MH-40) at 3 pounds per acre plus the amine 

of 2,4-dichlorophenoxyacetic acid at Y2 pound per acre sprayed 

24 hours apart; the 2,4-D was sprayed first. 

4. Same as treatment 3, except applied in the same spray. 

Late on August 24, 1953, five treatments were sprayed as listed 
below : 

5. Maleic hydrazide (MH-40) at 3 pounds per acre. 

6. Alkanolamine salts (ethanol and isopropyl series) of 2,4-dichloro- 

phenoxyacetic acid at 4% pound per acre. 

7. Maleic hydrazide (MH-40) at 3 pounds per acre plus the amine 
of 2,4 dichlorophenoxyacetic acid at 4% pound per acre sprayed 24 
hours apart; the 2,4-D was sprayed first. 

&. Same as treatment 7 except applied in same spray. 

9. Control, no treatment. 


All plots were treated with DDT for psyllid control. The potatoes 
were planted on May 15, 1953 and harvested on ( ctober 4, 1953. Two days 
after harvest they were placed in storage in slatted oak crates, in the 
potato cellar of the Horticulture Department, Colorado A and M College 
at Fort Collins. The temperatures in this cellar averaged 40° F., but were 
somewhat higher the first month of storage. Immediately upon arrival 
from the San Luis Valley two samples of 10 tubers each were selected 
at random from each of the 45 crates, representing replicates of the 
treatments. The tubers selected for chemical analysis were 17% inches 
in diameter or larger. The potatoes from each plot were enclosed in 
a plastic bag and frozen and held for analysis. 

The samples were allowed to thaw overnight, after which the potatoes 
were removed from the cellophane bag, washed and dried. Juice from 
each of the 10 potatoes in each sample was squeezed into a large beaker 
and mixed. A definite portion of this collective juice sample from each 
plot was added to 95 per cent ethyl alcohol until the final alcohol con- 
centration was 80 per cent (1 ml of juice to 5.33 ml of 95 per cent ethyl 
*U'nited States Rubber Company, Naugatuck Chemical Division, Naugatuck, Conn 
4Dow Chemical Company, Midland, Mich. 
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alcohol). The alcoholic extracts from the 45 plots were well agitated and 
allowed to stand 24 hours before filtering. The reducing sugars and sucrose 
were determined on each alcoholic extract. 

The reducing sugars were determined by the Hassid modification 
method (4) for reducing sugars. The total sugar was determined by the 
method described by Lehmann (7) and then by calculation, the amount of 
sucrose was determined. This amount was reported as mg of reducing 
sugar and sucrose per ml of potato juice. 

Six chemical determinations for reducing sugars and total sugars were 
made on each sample at each date of sampling. A total number of 1,080 
determinations were made. 


RESULTS 


Effects on Reducing Sugar and Sucrose Content 

The data in table 1 show the milligrams of reducing sugar and 
milligrams of sucrose per milliliter of Red McClure potato juice at the 
time of harvest and after 60 days of storage for nine treatments and five 
replications. Harvest and storage data for reducing sugars have been 
analyzed separately as such. The analyses of differences between dates 
within treatments 1s an analysis of the combined data. 

At harvest there was a decrease in the reducing sugars in all four 
of the early treatments, that is, from all plots sprayed on July 23, 1953. 
The greatest significant decrease was in treatment 4, the combination 
treatment sprayed on the plants in the same spray. The next greatest 
significant decrease in reducing sugars was in treatment 3, the combination 
treatment sprayed on plants 24 hours apart. There was a significant increase 
in reducing sugars in all late treatments, that is, all plots sprayed on August 
24. The greatest increase in reducing sugars was in treatment 7, the 
combination treatment sprayed on plants 24 hours apart. 

After 60 days of storage the reducing sugars in the early treatments 
were less than in the control. The greatest significant reduction was in 
treatment 3, the combination treatment sprayed on plants 24 hours apart, 
and in treatment 1, the maleic hydrazide treatment. After 60 days of 
storage the late treatments were all greater in reducing sugars than the 
control, 

There was significantly less increase in reducing sugars after 60 days 
of storage due to early treatments, (1, 2, 3, and 4) than the increase due 
to late treatments, (5, 6, 7, and 8). See analysis of variance table 2. From 
this. it would appear that less accumulation of reducing sugars in storage 
could be expected due to early treatment rather than late treatment. 

At harvest, there was a significant increase in sucrose in all early 
treatments except the 2,4-D treatment. There was no significant difference 
in sucrose due to late treatment, nor to any treatment after 60 days of 
storage. 


Effects of Treatments on Yields 
An analysis of the data on yields was made. None of the treatments 
caused significant changes. 


DISCUSSION 


The differences in reducing sugars reported here may not be great 
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TABLE 
means for the first four treatments with the last four treatments. 


Vz. tability 


| 
Due to Obs F | .O5 
7 | 23.079 
Groups l | 17.084 17.084 
17.10 5.99 13.74 
Residual 6 5.995 0.999 


enough to have commercial value but they are statistically significant. Under 
growing conditions similar to this experiment, the Red McClure variety 
can be expected to produce decreased amounts of reducing sugars by early 
treatments and tmcreased amounts with late treatment. This expectation 
applies to potatoes sampled at time of harvest as well as after 60 days of 
storage, based on the experiments herein described. 

Environmental factors as they affect the physiological condition of 
the potato plant, both at the time of and following treatment, would seem 
to be important in interpreting experiments of this kind. Generalizations 
probably should not be made until a broader base of information is 
available covering a period of several years at several locations. Kennedy 
and Smith (6) found no effect of maleic hydrazide on the reducing 
sugar content, color or yield of potato chips from seven potato varieties, 
during a single growing season. It is possible that quite different results 
might be secured under a variety of growing conditions. 

In much of the work with maleic hydrazide, its effects on plant 
metabolism and composition have been erratic. When combined in the 
same spray with 2,4-D sometimes the response is increased (present 
investigation) and sometimes the response is reversed (3). During the 
growing season of 1954 repeated observations at this station of both beets 
and potatoes treated with phytotoxic dosages of combined maleic hydrazide 
and 2,4-D sprays have failed to produce typical epinastic responses, which 
2,4-D alone at the same concentration characteristically produces in these 
plants. 

This study indicated that the time of application of maleic hydrazide 
and 2,4-D may be a big factor in determining the response produced. 
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2.—-Comparison of the reducing sugar differences between date 


D/F | Sums of Squares} Mean Squares | Required I 


SUM MARY 


Significant decreases in reducing sugars of Red McClure potatoes 
at the time of harvest was shown by early combination treatments 
with maleic hydrazide and 2,4-D. 


Significant increases in reducing sugars at the time of harvest were 
shown by all late treatments of maleic hydrazide, 2,4-D, and 
combinations. 


There was a significant increase in sucrose at the time of harvest 
in all the early treatments, with the exception of the 2,4-D treatment. 
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6. 


4. There was no significant effect on sucrose at the time of harvest 
by any late treatment. 


5. After 60 days of storage, the effect on the reducing sugars was 
about the same as at harvest, but effects on sucrose were not 
significant. 

6. This study showed that the time of application and stage of growth 


of tubers may be a big factor in determining the effect that maleic 
hydrazide will produce on reducing sugars and sucrose. 
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NEWS AND REVIEWS 
CALL FOR TITLES OF PAPERS 


The next annual meeting of the Potato Association of America will 
be held September 5-9 at Michigan State College, East Lansing, Michigan. 
The meeting will be held under the auspices of the American Institute 
of Biological Sciences (A.1.B.S.). 

Complete programs of all societies will be printed in the A.I.B.S. 
Bulletin. In order to do this, titles of papers to be presented must 
be in the hands of the secretary by May 20. 

Please send titles of papers you plan to present, at the annual 
meeting, prior to May 20 to R. W. Hougas, Department of Genetics, 
University of Wisconsin, Madison, Wisconsin. 

Joint sessions will be arranged with other societies if possible. 

Your cooperation in meeting the deadline for titles will be greatly 
appreciated. 

Please bring this notice to the attention of your students and colleagues. 


R. W. Hougas 
Secretary 


THE COMMERCIAL POTATO 


PEELING INDUSTRY’ 


W. N. Garrotr A. E. MercKer? 


Origin and Development 

The first instance of the organization and operation of a commercial 
Irish potato peeling plant was in the metropolitan area of Boston, 
Massachusetts, in 1931. The basis for this service was to achieve economies 
through volume buying of raw materials, large scale operation, and careful 
control of peeling waste and losses. Today, much of the economy is 
achieved through specialization of equipment and labor. In addition, these 
plants are able to offer their customers a carefully controlled quality 
product in ready-to-use form. 

Many institutional users have found it a problem to obtain a product 
of consistent quality as well as to peel potatoes economically. Commercial 
peelers are able to peel the potatoes more economically than small users 
and by a simple test of the potatoes, they can closely control the quality 
of the product they offer for sale. It has been estimated that peeling losses 
for potatoes in some restaurants using small abrasive peelers or hand 
peeling run as high as 40 or 50 per cent. 

At first, peeled potatoes were produced for the restaurant trade. They 
were immersed in water, or salt solution and delivered in metal containers. 
This treatment was necessary to prevent the potatoes from turning dark 
after peeling. It was not until 1936 that the industry was able to deliver 
its product in dry-pack form. 


1 Accepted for publication December 16, 1954. 
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The peeled potato industry developed slowly, prior to World War II, 
with the many starts and failures that are often characteristic of a new 
industry. During the war it suffered a temporary setback, but with the 
cessation of hostilities and the return to a peace-time economy the potato 
peeling industry experienced a rapid growth. At the present time, peeling 
plants are located in virtually every metropolitan area in the country. 
There are indications that some stability has been achieved and that the 
more efficient operators with potato “know-how” have survived. 


In 1953 it was estimated that potato peelers used approximately 2 


million bushels of potatoes annually. In an effort to obtain more informa 
tion concerning this industry, the Department of Agriculture, in 1954, 
initiated a survey of potato peeling plants. Visits to all plants that were 
known to be operating were made during August and September 1954 
rhe survey was designed to obtain information on the quantities of potatoes 
used by the industry, types of potatoes purchased or desired, their size, 
grade, and variety as well as other information that might give some 
indication of the importance of this market. 


SIZE OF THE INDUSTRY 


Nearly 3.25 million bushels of potatoes were purchased by this 
industry during 1953. Of these potatoes, about 3.2 million bushels were 
peeled for sale in fresh form. The remaining 50,000 bushels were either 
peeled for chips, par-fries, and canners, or were sold as fresh produce in 
unpeeled form. Some of these potatoes were carried over into 1954 as 
storage stocks. 


Ouaniity of Product 

The 3.2 million bushels of potatoes peeled yielded approximately 145 
million pounds of finished product. Preparation loss including waste and 
shrinkage amounted to approximately 25 per cent. 


Location of the Industry 

Data were obtained from 118 commercial potato peeling plants located 
in 32 states and the District of Columbia. These plants, some of which are 
operated in conjunction with other businesses, such as general produce, 
potato chip, and the partial fried potato industry, were located near the 
large metropolitan areas. Geographically there were 4 areas where peeling 
plants were concentrated. These were located in (1) the New England 
States ; (2) the area near New York City and Philadelphia, (3) the middle 
western states of Ohio, Michigan, Indiana, and Illinois, and (4) on the 
West Coast, particularly in the area around Los Angeles. Many of the 
plant operators interviewed were of the opinion that to insure success, a 
plant should be located in the vicinity of a population center of 100,000 
or more persons. 


Types of Outlets Using Peeled Potatoes 

The peeled potato business began as a service to hotels and restaurants ; 
at the time of the survey, this outlet still accounted for the major portion 
of their sales. Although a breakdown of the quantities of peeled potatoes 
going to each different type of outlet was not obtained, the survey revealed 
that peeled potatoes were also sold to hospitals and other institutional users 
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as well as drive-ins and concessions in amusement parks. Sixteen operators 
have produced a retail package of peeled potatoes and five are still doing 
so, but this outlet represents only a minor part of the total outlet. 


Types or Raw MarTertacs Usep 


Sources of Potatoes, Grades, Sizes, Pre-sizing and Varieties 

Plant operators, when asked what grade, size, and varieties of 
potatoes they preferred, reported definite likes and dislikes. They prefer, 
for instance, potatoes that are large, uniformly shaped, with shallow eyes, 
and relatively free from bruises, blemishes, and decay. Plant operators, on 
the other hand, were practically unanimous in their preference for a large 
uniformly shaped potato but they were not so particular about grades and 
varieties. The grades used by the plants surveyed included U.S. 1's and 
2's, utility grades, commercial, and even field run potatoes. Many operators 
assured themselves of a continuous supply of U.S. number | grade large 
potatoes by purchasing large quantities in April and May and storing 
them for use during the summer months. 

Where pre-sized potatoes could not be purchased 52 plants did their 
own sizing. When potatoes were sized by the peeling plants, those _pot 
suitable for peeling were either sold to the general trade or packed in 
consumer-size packages. Some peelers sorted and sized potatoes so they 
could supply their trade with a high-quality uniform-size baking potato, 
whereas others carried this step a little farther, by washing the baking 
potatoes and wrapping them in aluminum foil, so that their customers need 
only put them into the oven for baking. There were a few instances of 
peelers separating out small potatoes to be peeled for boilers or creamers. 

Generally, potato peelers are interested in the best buy they can 
obtain when purchasing raw materials. Some operators insisted on potatoes 
from certain important producing areas in the interest of maintaining 
a uniform product for their customers. Ideas of what could be paid for 
raw material differed greatly between operators in different areas. For 
instance, some peelers indicated that they could not afford to use Idaho 
potatoes because of high prices resulting from high freight charges, although 
other peelers who were located even farther from Idaho stated that they 
used Idaho potatoes exclusively when obtainable, because they could rely 
on the uniformity of the peeled product. 

Varietal differences were important only to the extent that deep eyes 
and sizes were a factor, even though a few of the operators stated that 
some potatoes were not suitable for french-frying or boiling because they 
had a tendency to lose their form and crumble when cooked. 


Conditioning and Testing 

Almost two-thirds of the peelers relied on a simple test to insure the 
quality of the product they produced. This test consisted of selecting a 
sample of the potatoes they were interested in purchasing, peeling them, 
cutting, and frying them. After the sample had been prepared, they 
relied on appearance and taste as criteria of the suitability of the potatoes. 
Some peelers did not test their potatoes before buying; but these were in 
a minority. 

About half of the peelers interviewed conditioned their potatoes before 
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peeling. Some did not feel it was important, while others did not know 
how to condition potatoes or why they should be conditioned. Those who 
made a practice of conditioning their potatoes held them at room tempera- 
ture or at various temperatures ranging from 50 to 70 degrees Fahrenheit 
for periods of from 1 day to 3 weeks. 


THe OPperRATION OF PEELING PLANTS 


Commercial potato peeling plants have 8 basic operations which they 
follow in removing the skins from potatoes. They may vary in the method 
of performance, but, essentially, all peelers (1) dump and, in the case of 
those using the caustic method of peeling, wash the potatoes if they are 
dirty. Washing extends the life of the caustic solution by preventing the 
addition of dirt from the potatoes. The next operation is to (2) remove 
or loosen the skins. Abrasive peelers remove a large portion of the potato 
skin while the chemical peelers only loosen it. The chemical peelers must 
then wash away the loosened skin and the caustic solution. After the skin 
of the potato has been removed they must be (3) dipped in a preservative to 
prevent them from turning dark. With chemical peelers this dip also 
includes a substance to neutralize any remaining caustic that may still be 
on the potatoes. After the preservative dip the potatoes must be (4) 
inspected and trimmed. During this operation any remaining skin, as well 
as any decayed portions, bruises, or other undesirable blemishes, is trimmed 
away. Generally there is more trimming to be done at this point when the 
abrasive method is used because of the inability of this type of peeler to 
remove the skin from the eyes of the tubers. If the potatoes are to be cut 
up into french-fry sticks, or sliced, they then go to (5) the slicer after 
which they are put into (6) a second preservative dip to protect the freshly 
cut surfaces from turning dark. From the second preservative dip the slices 
are (7) drained and then (8) packaged. Many of the plants, particularly 
those using the abrasive method, do not wash the potatoes before peeling. 
Many, but not all of the plants separated the slivers from their French 
fry sticks. 


Vethods of Peeling 

Of the different methods of peeling, the abrasive was the most widely 
used and required the smallest investment in machinery. It also had the 
advantage of being the simplest in operation. Where potatoes are peeled 
by abrasion they are either dumped into a batch abrasion peeler or a 
continuous-type abrasion peeler. Where the batch abrasion peeler 1s used 
the peelings are removed by the rotation of the sides and bottom of a drum 
into which the potatoes have been placed. The bottom and sides of this 
drum have a rough,silicon carbide finish. When revolving at high speed, 
the action of this material rapidly removes the skin and some of the 
material close to the potato skin surface. While the drum revolves, water 
is sprayed continuously into it and on the potatoes to wash away the skin 
particles thus removed. Most batch-type peelers will handle approximately 
a bushel of potatoes at a time, and the skins can be fairly well removed 
after a minute of operation. The continuous abrasion peeler consists of 
several compartments through which the potatoes pass Each compartment 
contains a series of sil’con carbide rolls that rotate at high speed, effectively 
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removing the skins from the potatoes. Neither type of abrasion peeler 
will effectively remove the skin particles from the eyes of potatoes without 
wearing away much of the potato. With abrasion peelers this skin has 
to be trimmed away by hand. 

Many of the larger operators used the caustic method of peeling 
because it could handle a greater volume and required less hand labor 
at the inspection table, since it rather effectively removed the skin particles 
in the eyes of the potato. The common caustic peeler uses chemical attack 
on the tissues of the tuber below the skin as well as thermal shock to 
loosen the skins. After a caustic bath which loosens the skins. the potatoes 
pass through a rotating drum where sprays of water at high pressure 
wash off the skin and partially wash away the caustic solution. After the 
‘kin removal the potatoes are dipped into a solution to neutralize any 
remaining caustic and to preserve the color of the potatoes during inspection 
and trimming 

Caustic solutions in common use vary in concentration from 18 to 
25 per cent lye and in temperature from 135 to 155 degrees Fahrenheit. 
The time of the potatoes in the caustic solution also varied according to 
the variety of potato, the concentration of the solution and its temperature. 
Higher concentrations and higher temperatures of caustic baths required 
less time than those of lower concentration or lower temperature. The 
period in which the potatoes were in the caustic bath varied among peelers 
using this method from 3 to & minutes. 

Most peelers found that the strength of solution, time of the potatoes 
in the bath, and temperature of the solution had to be adjusted to the 
individual lots of potatoes peeled. Most of them followed the practice of 
running a few potatoes through the solution, observing the results and 
adjusting the soaking time accordingly. 

A few of the peelers used high presure steam to remove the skins 
from potatoes. This method relies on thermal shock and cooking of the 
surface to loosen the skins of the potatoes. After being loosened the skins 
are washed away with water or by brushing or rubbing. This method of 
peeling, like the caustic process, has the disadvantage of cooking the outer 
surface of the potato if not closely controlled, but it has the advantage of 
removing skin particles from the eyes and irregular surfaces of the 
potatoes, 


Styles of Product 

Most of the plants visited produced more than one style of finished 
product; french-fry sticks and crinkle-cut slices were by far the most 
important style produced, accounting for about 85 per cent of the total 
output. Both of these styles were used for frying in deep fat. Most of 
the plants visited, produced whole potatoes either for boiling, mashing, 
or for hash browning. A few of the plants produced diced peeled potatoes 
for salads, canning, or for stews. 


Size and Type of Packages 

Twelve different size packages were used by potato peelers. They 
ranged in size from 12-ounce retail packages to 60-pound institutional 
packs. The 30-pound pack was the most popular, being used by 50 of 
the plants and accounting for approximately one-third of the total output 
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of peeled potatoes during 1953. The next most importam size pack was 
the 35-pound bag, with the 25-pound bag ranking next in popularity. 

There were 9 basic type containers in use during 1953. The most 
important type consisted of a two-ply kraft bag with an impervious 
inner liner of polyethylene. This type container accounted for 39 per cent 
of the total output of peeled potatoes during 1953. The kraft double-wet 
strength bag with a wax liner was the second most important contamer, 
being used to package 27 per cent of the total output. The third most 
important container consisted of an outer kraft bag with a wet-strength 
kraft inner liner. This type container was used for 19 per cent of the 
total output during 1953. The question of which is the most suitable 
container for peeled potatoes apparently has not been settled as yet. 

There was wide variation in the amount of peeling loss reported by 
many of the-sperators. Obviously such factors as skill and experience 
of the operator, type of peeling equipment used, type of potato used, quality 
of potato used, and the style of finished product had a bearing on losses. 
Generally the caustic peeler was able to remove the potato skins with 
less loss than the abrasive type. Operators using this type peeler reported 
peeling losses ranging from as low as 5 to as high as 27.5 per cent, 
whereas abrasive peelers reported losses ranging from 10 per cent to 
as high as 48 

Although plant operators reported differences in peeling losses accord 
ing to size and variety of potatoes and season of the year in which they 
were peeled, it is extremely difficult to generalize. By far, the most 
important factors affecting the amount of peeling loss, according to the 
plant operators, were the quality and condition of the potatoes peeled 
Most operators agreed that to minimize losses a fairly uniformly shaped 
large-sized potato of good quality and in good condition was the most 
desirable. 


Disposition of Peeling Waste and By Products 

None of the plant operators interviewed found the disposal of peeling 
wastes a particular problem. There was some variation in the methods 
used some giving this waste to hog or chicken farmers, others used 
garbage collection facilities and sewage, and still others used sewage 
facilities and a garbage disposal. Since the waste posed no particular 
problem of disposal, there was not much interest in the development of 
by-products from this source. All operators were interested in producing 
a by-product from this waste if it could add to the income of their enterprise 


Distribution 

All except 5 of the plants surveyed provided delivery service. The 
freouency of delivery varied from as often as needed to twice weekly; 
however, 93 of the 118 plants provided service daily except for Sunday 

Of the plants providing delivery service, 76 did not use refrigerated 
trucks whereas the remainder used either refrigeration or insulation to 
protect the product during delivery. Of those plants which did not use 
refrigerated delivery trucks, the reason given for not doing so was that 
the hauls were short and service rapid enough to make it unnecessary 


Cests and Margins 
The cost of potatoes for raw material in most cases represented the 
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major cost of peeling potatoes. There was a tendency on the part of most 
peelers to charge a specified margin in cents per pound for the peeling 
operation to cover their cost of processing, packaging, delivery and waste. 
These margins or charges for peeling ranged from a low of 3 cents to 
a high of 6 cents per pound. Most of the peelers interviewed reported 
they offered relatively stable prices as a selling point in obtaining customers. 
A majority of the peelers also reported that where competition existed 
they were usually forced to meet it. Of those interviewed, 26 said that 
they made price discounts for quantity buyers. 


OBSERVATIONS 


The outlook for the industry shows good possibilities for expansion 
as long as it continues to deliver a quality product reasonably priced. 
This is particularly so if certain technological problems associated with 
packaging and marketing peeled potatoes through retail stores can be 
overcome. Of interest to growers is the fact that potato peelers reported a 
preference for large potatoes with a minimum of 3 inches for the round 
varieties and not less than 6 to 8 ounces in weight for the long varieties. 

The movement of a portion of the potato crop through commercial 
peeling plants raises a number of questions that are of interest to growers 
and consumers as well as the trade. For example: 

1. What effect, if any, will commercial potato peeling have on the 
overall consumption of potatoes and on the quantity of potatoes the farmer 
sells ? 


2. What effect will this innovation in marketing have on the growers’ 
return for potatoes ? 

3. What effect does the commercial peeling of potatoes have on their 
nutritive value ? 

What are the relative costs of peeling potatoes using the different 


methods now in commercial use ? 


5. What size operation is necessary to be economically sound ? 


Many additional questions such as these will doubtless occupy the 
time of researchers in the future as this industry continues to develop. 


A 
nes 
ges 
& 
i 
s 
ax 


MAINE POTATO GRADE-OUT SURVEY 


MAINE POTATO GRADE-OUT SURVEY 
WEEK OF MARCH 28 APRIL 2, 1955 


In Aroostook County, Maine, 87 shippers reported that 67 per cent 
of the field-run potatoes, excluding seed, going over the graders during 
the week of March 28-April 2, 1955 were U. S. No. 1 and better, 30 
per cent were seconds and pickouts, while 3 per cent covered losses m 
grading operations such as rotten potatoes and dirt. The survey was made 
by the Agricultural Marketing Service of the United States Department 
of Agriculture in cooperation with the Maine Federal-State Inspection 
Service. The 67 per cent grading U. S. No. 1 or better for the week 
ending April 2, compares with 63 per cent reported for the wee k ending 
February 26 and 67 per cent for the week ending January 29, i955. During 
the same weeks seconds and pickouts were 30, 34 and 30 per cent 
respectively and losses in grading operations were 3 per cent for each 
week. The grade composition of potatoes during the week ending \pril 2, 
excluding seed stock, varied by areas within the county, Shippers in the 
northern part of the county reported 61 per cent of the total graded 
U.S. No. 1 and better while the central and southern parts each reported 
71 per cent. 

During the week of March 28-April 2, of the 87 shippers in_ the 
survey 22 graded seed stocks. These shippers reported 76 per cent of the 
field-run seed stock potatoes were UL. S. No. 1 for seed, 19 per cent were 
seconds and pickouts, with 5 per cent covering losses im grading opera 
tions. In cases where table stock was stripped from seed lots, 40 per cent 
of the total were for seed, 40 per cent graded U. 5, No. 1 and better 
for table stock, 16 per cent were seconds and pic kouts, while 4 per cent 
covered losses in grading operations. A similar survey made during 
the week ending February 26 gave the following percentages: 78 per cent 
of the field-run seed stock potatoes were U.S. No. 1 for seed, 18 per cent 
were seconds and pickouts, and 4 per cent were losses in grading 
operations. Where table stock was stripped from seed lots, shippers reported 
44 per cent of the total were for seed, 34 per cent graded U. S. No. 1 
and better for table stock, 18 per cent were seconds and pickouts, while 
4 per cent covered losses in grading operations. 

The survey did not include loss from shrinkage that occurred prior 
to the grading operation nor lots of field-run potatoes that were dumped 
The survey also did not cover potatoes going to starch factories without 
grading. 

The final disposition of the seconds and pickouts is not known How 
ever, most of these probably will show up in local sales, such as sales 
to starch factories and for seed. Some will be used for seed, feed, and food 
on farms where grown. 

The survey is part of a special marketing research study to determine 
the feasibility of obtaining data on the grade-out of potatoes in storage 
This is the last survey to be made for the 1954-55 season. 
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Increased Stands, Bigger Yields, More 
Profits when Potato Seed Pieces Are 
Treated with 


ORTHOCIDE 


ORTHOCIDE not only protects potato seed pieces from seed rot and 
damp-off at planting, but this treatment continues its protective work 
after planting. Result—much greater production—growers report from 
17%, to 100%, increase in stands! Also potato seed pieces dipped in 
an ORTHOCIDE 75 Seed Protectant dilution can be held several days 
without deterioration—thus enabling growers to cut pieces in advance 
of planting, without costly, time-consuming interruptions to cut more 
pieces. 


CALIFORNIA SPRAY-CHEMICAL CORP. 


Richmond, Calif. 


Offices Throughout A. 


TM'S ORTHO, ORTHOCIDE REG. U.S. PAT. OFF. 


Potash and Potatoes 


Potatoes are a major item in the American appetite. 
Potash is a major item in the potato appetite. Potatoes are 
greedy feeders on potash. They use more of this plant food 
than nitrogen and phosphoric acid combined. To grow a good 
crop of No. 1's, soil and fertilizer must supply at least 200 
Ibs. of available potash (actual K.O) per acre. Consult your 
official agricultural adviser or experiment station about the 
fertility of your soil. Write us for information and literature 
on how to fertilize your crops. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 
Member Companies: American Potash & Chemical Corporation e Duval 


Sulphur & Potash Company e Potash Company of America e 
Southwest Potash Corporation e United States Potash Company 
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Wouldn't 
Grow 
Potatoes 
Without 


Niagara 
C-0O-C-S”’ 


Discourages Blight— 
Encourages Growth 


Experienced growers say there is nothing like Niagara C-O-C-S 
to bring in a heavy crop of sound, good keeping potatoes. It 
effectively prevents blights and actually stimulates the natural 
growth of potato plant foliage. 

C-O-C-S blankets the foliage with tiny toxic copper particles 
that stick tight and resist wash-off. A little goes a long way, 
either mixed as a spray or when used as a dust. It’s the most 
economical protection and growth aid you can buy. 


BES 
Niagara CHEMICAL DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Middleport, New York, Richmond, Calif., Jacksonville, Fla., Tampa, 
Fla., Pompano, Fia., Wyoming, New Orleans, Lo., Ayer, Mass., 
Harlingen, Tex., Pecos, Tex., Yakima, Wash. Subsidiary: Pine Bluff } 
Chemical Co., Pine Bluff, Ark. Conadion Associote: NIAGARA BRAND fa 


SPRAY CO., LTD., Burlington, Ontario 
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University Microfilgs 
5913 North Ist St 
Ann Arbor Michigan 


CERTAINLY it pays to package 
in film made of BAKELITE Polyethylene 


Packaging supplied by Comet Packaging and Paper —————s Inc., Nev ~w York, N. ¥. from 
film made of Bakexrre Polyethylene by Chester Packaging Products Corp., Yonkers, N. Y. 


“why are potatoes like apples...?” 


Easy. They both sell far better when pack- prices right down the line are in store for 
aged in film made of Bakexire Brand you... when you market your produce in 
Polyethylene. Look what Chazy Orchard, film made of Bakecrre Polyethylene. 


Chazy, N.Y., largest McIntosh orchard in QEMBMBER: Farm water pipe is another won- 


the world, does: derful product made from Bakexrre Poly- 
Last season, according to Donald F. ethylene. It saves you time and money . . . lets 

Green, manager, Chazy packaged nearly you have water everywhere you need it, 

33,000 bushels of a yples in polyethylene. 

Now, with practically no exceptions, “all 

the apples we put into stores are sold — no 

returns. And we guarantee sales . . . take 

out any unmerchandisable fruit each week 

and replace with fresh. We used to have 

about 5% returns. Now they are nil prac- 

tically.” 
You can get similarly fine results with 

potatoes. Packaging in bags made of film 

produced from Baxexrre Polyethylene is 

the soundest sales-building treatment you 

can give a crop. Talk to your packaging 


supplier today. He'll tell you how better 


BAKELITE COMPANY, 


A Division of Union Carbide and Carbon Corporation [T¥@ 30 E. 42nd St., New York 17, N.% 
The term Baxexrre and the Trefoil Symbol are registered trade-marks of UCC 
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